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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SMART CITY USE CASE COLLECTION AND
ANALYSIS - CITY INFORMATION MODELLING -

Part 2: Use case analysis

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC SRD 63273-2 has been prepared by IEC systems committee Smart Cities: Electrotechnical
aspects of Smart Cities. It is a Systems Reference Deliverable.

The text of this Systems Reference Deliverable is based on the following documents:

Draft Report on voting

SyCSmartCities/317/DTS SyCSmartCities/329/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Systems Reference Deliverable is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC SRD 63273 series, published under the general title Smart city use
case collection and analysis — City information modelling, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The IEC SRD 63273 series aims to scope out the requirements of city information modelling

standards by collecting and analysing its use cases. Specifically, the IEC SRD 63273 series

achieves the objectives of:

a) identifying the key application areas and stakeholders;

b) developing user stories and clarifying the relationship among these stakeholders;

c) collecting and analysing use cases of city information modelling; and

d) scoping out the requirements for city information modelling standards and providing
recommendations to IEC regarding urban planning and management.

The IEC SRD 63273 series supports the overall scope of IEC systems committee Smart Cities
by:

a) promoting the collaboration and systems thinking regarding city information modelling
standards;

b) contributing multiple domain-specific use cases for smart cities; and

c) supporting IEC in fostering the development of standards in the field of electrotechnology
to help with the integration, interoperability, resiliency and effectiveness of city systems.

The IEC SRD 63273 series adopts a multi-step approach to generate and collect the use cases
of city information modelling (see Figure 1).

CIM application area

description template

* Use the CIM
application area
description template

* Develop CIM
application areas

« Use application

scenarios to identi

stakeholders, needs

and develop user

* Use |IEC short use

case template

* Collect CIM use

cases

« Establish CIM use

case data base

* CIM case study
« Conduct integrative

* Use the common

requirements to
scope out a family
of CIM standards

- o —

Domain analysis

Figure 1 — City information modelling use case collection and analysis approach

Step | — High-level analysis: The first step aims to generate the list of application areas of city
information modelling for a high-level analysis. Needs statements, objectives, current practices,
gaps, and scenarios (rationale for applying city information modelling in a specific application
area) are investigated for the description of each application area. In addition, the ecosystem,
which includes the list of stakeholders and the relationship among the stakeholders, is
examined in each application area before developing user stories and use cases.
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Step Il — User story: The second step aims to develop a list of significant user stories based on
the corresponding application area. In each corresponding area, one user story is generated
for one specific stakeholder which has been identified in Step |. Each user story follows the
same template, which includes one stakeholder (as a specific type of user), a specific situation
(when), a goal (I want to), and a reason (so that).

Step Il — Use case: The third step aims to develop use cases for a specific application area
according to the list of user stories that have been generated in Step Il. One user story in Step |l
can be expanded to be at least one use case. The organization of use cases follows the IEC
short use case template (IEC TR 62559-1:2019, IEC 62559-2:2015 and |EC 62559-3:2017),
which includes the name of the use case, scope, objective, narrative and list of actors.

Step IV — Use case database establishment and integrative analysis: This step is to establish
the use case database of city information modelling and conduct integrative analysis of these
use cases.

Step V — City information modelling standard gaps and requirements: This last step is to identify
the standard gaps for city information modelling and requirements of the family of city
information modelling standards.

The IEC SRD 63273 series contains two parts:

e |EC SRD 63273-1, Smart city use case collection and analysis — City information
modelling — Part 1: High-level analysis

e |EC SRD 63273-2, Smart city use case collection and analysis — City information
modelling — Part 2: Use case analysis

The scopes of the two parts are defined below.

Part 1 explains how the work of city information modelling use case collection and analyses
address sustainable development goals, provides a brief overview of city information modelling,
and identifies the key application areas and stakeholders of city information modelling.

Part 2 develops the list of user stories and the database of use cases, conducts integrative
analyses of the use cases, scopes out the requirements of city information modelling standards
and provides recommendations for IEC and other standards development organizations (SDOs)
regarding urban planning and management.

In addition, according to the up-to-date understanding, urban digital twins are also used for
describing such a type of solution for applying data and technology for better city planning and
management. Urban digital twins indicate the digital twins at the urban scale to enable
transformation in how cities are planned, built and managed to deliver better services to make
the urban environment more liveable, inclusive, safe, resilient and sustainable. Therefore, the
application areas, stakeholders, user stories and use cases of city information modelling, which
are identified and developed in The IEC SRD 63273 series, are also applicable to urban digital
twins to a great extent.
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SMART CITY USE CASE COLLECTION AND
ANALYSIS - CITY INFORMATION MODELLING -

Part 2: Use case analysis

1 Scope

This part of IEC SRD 63273 develops the list of user stories and the database of use cases,
conducts integrative analyses of the use cases, scopes out the requirements of city information
modelling standards and provides recommendations for IEC and other standards development
organizations (SDOs) regarding urban planning and management using city information
modelling.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |ISO Online browsing platform: available at https://www.iso.org/obp

3.1.1

city information modelling

CIM

development of digital representations and simulations of a city made up of large quantities of
geospatial data, often including real-time data, which enable better city planning and
management

Note 1 to entry: The geospatial data are provided using an integration of building information modelling (BIM) and
geographic information systems (GIS).

Note 2 to entry: The real-time data are obtained through extensive use of lIoT sensors within the city.

Note 3 to entry: City information modelling involves handling large amounts of big data, which are generally brought
together using cloud computing.

Note 4 to entry: Artificial intelligence is often used to generate and evaluate different scenarios using city
information modelling data to help manage the city better.

3.1.2

stakeholder

individual, team, organization (IEV 831-01-14), or classes thereof, having an interest in a
system (IEV 831-01-21)

Note 1 to entry: Usually a stakeholder can affect or is affected by the organization or the activity.

[SOURCE: IEC 60050-741:2020, 741-01-30, modified — The original Note 1 to entry has been
replaced.]
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3.1.3

use case

specification of a set of actions performed by a system, which yields an observable result that
is, typically, of value for one or more actors or other stakeholders of the system

[SOURCE: ISO/IEC 19505-2:2012, 16.3.6]

3.14

geographic information system

GIS

information system dealing with information concerning phenomena associated with location
relative to the Earth

[SOURCE: ISO 19101-1:2014, 4.1.20]

3.1.5

building information modelling

BIM

use of a shared digital representation of a built object (including buildings, bridges, roads,
process plants, etc.) to facilitate design, construction and operation processes to form a reliable
basis for decisions

Note 1 to entry: The acronym BIM also stands for the shared digital representation of the physical and functional
characteristics of any construction works.

[SOURCE: ISO 29481-1:2016, 3.2]

3.1.6

Internet of Things

loT

infrastructure of interconnected entities, people, systems and information resources together
with services which processes and reacts to information from the physical world and virtual
world

[SOURCE: IEC 60050-741:2020, 741-02-01]

3.1.7

big data

extensive datasets — primarily in the data characteristics of volume, variety, velocity, and/or
variability — that require a scalable technology for efficient storage, manipulation, management,
and analysis

Note 1 to entry: Big data is commonly used in many different ways, for example as the name of the scalable
technology used to handle big data extensive datasets.

[SOURCE: ISO/IEC 20546:2019, 3.1.2]

3.1.8

cloud computing

paradigm for enabling network access to a scalable and elastic pool of shareable physical or
virtual resources with self-service provisioning and administration on-demand

Note 1 to entry: Examples of resources include servers, operating systems, networks, software, applications, and
storage equipment.

[SOURCE: IEC 60050-741:2020, 741-01-07, modified — Note 1 to entry has been added.]
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3.1.9

artificial intelligence

Al

<discipline> research and development of mechanisms and applications of Al systems

Note 1 to entry: Research and development can take place across any number of fields such as computer science,
data science, humanities, mathematics and natural sciences.

[SOURCE: ISO/IEC 22989:2022, 3.1.3]

3.1.10

city model

appropriate set of data which models those physical and social aspects of the city that are
relevant for its objectives

[SOURCE: ISO/IEC 30146:2019, 3.5]

3.1.11
spatiotemporal data
data representing a set of direct positions in space and time

3.1.12
application
set of technologies deployed to fulfil a particular purpose

[SOURCE: IEC 60050-741:2020, 741-01-02, modified — In the definition, "software designed"
has been replaced by "set of technologies deployed".]

3.2 Abbreviated terms

2D two dimensional

3D three dimensional

Al artificial intelligence

BIM business information modelling
CEO chief executive officer

CIM city information modelling

GIS geographic information system
loT Internet of Things

ITS intelligent transport system

SDGs Sustainable Development Goals
SDOs standards development organizations

4 User stories of city information modelling in different application areas

4.1 General

CIM can be applied in a vast scope of areas, including urban planning, whole lifecycle of
construction project management, disaster management, heritage preservation, transportation
planning and management, water and urban utilities management. User stories are useful to
capture the description of the CIM platform from the users' perspectives. This document
addresses the CIM user stories in the following application areas (AAs):

1) new town planning;

2) three-dimensional visualization of property and land administration;
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